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The existence of n 2 × n 2 Sudoku squares for any positive integer n is a wellknown fact (see Herzberg and Murty [2] for a proof). We will show that it is moreover possible to construct n 2 × n 2 Sudoku squares with distinct entries on each of the two diagonals for any n: Michalowski et al. [3] and Bailey et al. [1] give some motivating real-life examples for variations of Sudoku puzzles and other gerechte designs.
Notation: the (i, j)-block will be the n × n sub-grid placed according to matrix-entry enumeration convention inside the full grid (ith from the top and jth from the left). We will also enumerate entries in any block by the row and column numbers in the block; thus, the (r, c)-entry of the (i, j)-block will be the (r + (i − 1)n, c + (j − 1)n)-entry of the complete grid. When writing indices, we will always choose the least positive residue modulo n (denoted by [x] for any integer x). As a result, all variables i, j, r, c, [x] will have values in the set {1, . . . , n}.
Let the symbols a(r, c), with 1 ≤ r, c ≤ n, denote the n 2 integers from 1 to n 2 in some order. We place these distinct integers in the upper left n × n block of the grid such that a(r, c) is in row r and column c:
In order to create the (1, 2)-block, we simply move the rows of the (1, 1)-block up in a cyclic fashion:
We continue this permutation of rows inside each new block until we finish the first row of blocks. As for the (2, 1)-block, we advance the rows inside the (1, 1)-block one step down cyclically, and also move the entries in each row (inside the block) one step backward:
We complete the second row of blocks similar to the first, only by permuting whole rows in the (2, 1)-block upward, without making any changes to the rows internally, and repeat the procedure until all rows of blocks are exhausted. The 4×4, 9×9, and 16×16 Sudoku squares with distinct diagonal entries constructed by this method are given below:
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We now present the full proof of existence. Let us place the integer
in the (r, c)-entry of the (i, j)-block, and use the prime notation to distinguish another entry. Distinct entries in the same row of the full grid (where i = i ′ and r = r ′ , but j = j ′ or c = c ′ ) are not equal: if they were, then we would have
Similarly, distinct entries in the same column of the full matrix (where j = j ′ and c = c ′ , but i = i ′ or r = r ′ ) cannot be equal:
Two distinct entries in the same block (where i = i ′ and j = j ′ , but r = r ′ or c = c ′ ) are not equal:
Two distinct entries on the main diagonal (where i = j, i ′ = j ′ , r = c, and
Finally, two distinct entries on the secondary diagonal (where
Calculations of the symmetries, the number of essentially different squares, the minimum number of entries in a puzzle to assure a unique solution, the asymptotic values of related expressions, and the partial or full chromatic polynomials for Sudoku graphs of rank n, are mentioned in [2] in relation to standard Sudoku squares. Similar calculations would certainly be interesting for the n 2 × n 2 diagonally distinct Sudoku squares.
